Loss of N-methyl-D-aspartate (NMDA) receptor binding in rat hippocampal areas at the chronic stage after transient forebrain ischemia: histological and NMDA receptor binding studies.
Although neuronal death following brain ischemia was originally considered to be due to an energy deficiency resulting from an impaired respiratory chain, the observation of "delayed neuronal death" indicated some other factor. It is believed that delayed neuronal death after transient forebrain ischemia appears as a result of release of glutamate, an excitatory amino acid. In the present study, transient ischemia for 20 minutes in a rat four-vessel occlusion model was induced, and serial changes in histology and N-methyl-D-aspartate receptor (NMDA-R) binding were evaluated up to the chronic stage. Destruction of pyramidal cells and extensive astrocytic proliferation in the CA1 area of the hippocampus was completed by 10 days after cerebral ischemia followed by cerebral blood recirculation. However, the glutamate receptor subtype, NMDA-R, showed no change in all brain regions until after 10 days, but decreased in the hippocampus to 50% after 21 days despite no evidence of histological progression of neuronal death. The results show that the time course for appearance of light microscopic damage in the hippocampal region does not parallel that for depletion of NMDA-R binding sites.